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COLORADO COAL—MINE FATALITIES?! 


By E. H. Denny”, C. W. Owings*®, and D. Harrington‘. 


Colorado coal-mine fatalities, which have gradually decreased since 1914, have shown 
a marked decline since 1924. Data on coal-mine fatalities in Colorado published by the U. S. 
Bureau of Mines” indicate that the deaths per thousand 300—day workers have decreased from 
9.13 in 1914 to 6.14 in 1926, and that the deaths per million tons produced have decreased 
from 9.18 in 1914 to 4.98 in 1926. Table 1 gives fatality rates in Colorado and in the 
United States from 1914 to 1926 inclusive. 


Table 1.—Fatality_ rates in coal mines of Colorado, and in the 
United States, 1914 to 1926, inclusive 


Deaths per 1,000,000 
oe 


| Deaths per thousand 
Date |__300-day workers 


| 
| 
Colorado oe ee: | Colorado | 

FON sicssisasiess | 93 | er | 9.18 | te 
:S) | | 70r |. 4£4%-) 730 | 3.80 
i) ere 4.23 | 3.88 | 4.10 | £3.33 
Yee | 15.07 | 4.31 | 15.06. | 3.83 
1918... [| ‘876.1 Sar L-—Saye | “sso 
DOS sacs cist | 10.25 | 4.15 | 98.81 =| 3.62 
SERB asus | 6.00 | 3.79 : 5.70 | 3.13 
5 | 6.56 | 4.35 5.70 | 3.48 
7 re | 8.71 | 5.16 | 7.49 1+| ~ 3.99 
| 5 ee 8.55 | 4.65 | 6.38 | 3.46 
1) | 6.72 | 6.39 4.21 | 3.94 
cy | ee | 663 | 4.79 | 5.43 | 3.53 
LOM agin | 614 | 4.86 | 4.98 | 3.60 


1 The Bureau of Mines will welcome reprinting of this paper, provided the following footnote acknowledgment is used: 
"Reprinted frop U. S. Bureau of Mines Circular 6177." 
2 District Engineer, U. S. Bureau of Mines. 
: are U. S. Bureau of Mines. 
heer, safety division, U. S. Bureau of Mines. 


5 Adam 

4 oe Rw, » Coal-—Mine Fatalities in the United States, 1924. Bull. 251, Bureau of Mines, 1925, 95 pp. 
ow. Ww. » Coal-Mine Fatalities in the United States, 1927. Bull. 293, Bureau of Mines, 1928, 126 pp. 
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The data in the following tables have been taken from the annual reports of the 
Colorado State Inspector of Coal Mines for the period 1913 to 1928 inclusive. The records 
of 34 coal mining companies, representing the principal coal production of the State of 
Colorado, have been abstracted. Some of these companies operated for the full 16 years and 
some for only a part of this period. Even those companies operating for the entire 16-year 
period worked out mines or started new mines during the period, so that the number of mines 
designated as operated in the table are usually greater than those actually operated in any 
one year. 


The fatality rate has been figured on a "deaths per 1,000 300—day workers" or fre- 
quency basis and on a "deaths per 1,000,000 tons produced" or tonnage basis. Any accident 
figures based on tonnage production are strictly cost figures with little relation to the 
question of whether mining is becoming more or less hazardous. More efficient methods of 
mining have increased the tonnage output per man and therefore may show a lessened accident 
rate on a tonnage-output basis even though the accident rate on a time—exposure basis remains 
about the same. The fairest method of fatal accident comparison is on a time-exposure basis 
of the worker, if such time figures can be accurately obtained. However, the figures given 
in these tables as to men killed per 1,000 300—day workers are based on the number of days 
the mine (or rather the tipple) worked, as reported to the State inspector of coal mines; 
actually there were some men (probably in some instances many men) working in the mine on 
so-called idle days who were exposed to mine hazards, and some fatalities and injuries 
occurred on "idle" days. In Routt County, Colo., particularly, a large supply of mine cars 
makes it possible to mine and load coal on numerous days when the tipples are not operating; 
the companies with mines in that county, such as the Hayden Brothers Coal Corporation, The 
Colorado and Utah Coal Co., the Victor American Fuel Co., and the Moffat Coal Co., therefore 
have an apparently high fatal accident rate on a frequency basis as compared with the rate 
on a tonnage basis. When possible to get such figures, the fatality rate per million man 
hours of exposure is a much fairer basis of comparison. 


During the 16-year period 1913 to 1928, inclusive, an average of 7.53 men (Table 2) 
were killed per 1,000 500-day workers, and an average of 6.38 men (Table 3) were killed per 
1,000,000 tons produced. This rate is considerably higher than the average ° of the United 
States for the period 1913 to 1926, inclusive (1926 being the last year for which complete 
figures on deaths per 1,000 300-day workers have been published); 4.36 men were killed per 
1,000 3500-day workers and 4.05 men per 1,000,000 tons produced. Nine of the 34 Colorado 
companies (Table 2) have a lower fatality rate on a frequency basis than that of the average 
(4.56) in the United States, while 13 (Table 3) have a lower fatality rate on a tonnage 
basis than that (4.52) of the whole United States. The Shamrock Coal Co. is the only one of 
the 34 Colorado coal companies listed (Table 4) having no fatalities in the period 1914 to 
1928, inclusive; this company produced 771,853 tons of coal and worked 105,131 man days 
without a fatal accident. In 1928 the Shamrock Coal Co. worked 73 men. The Clayton Coal Co., 
with one fatality in 9 years of operation, ranks second in fatality rate with 1,626,918 tons 


6 Adams, W. W., Coal-—Mine Fatalities in the United States, 1927. Bull. 293, Bureau of Mines, 1928, p. 3. 
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produced and 266,370 man days worked. Both of these companies operate single mines in Weld 
County in the northern Colorado subvituminous field. 


The companies with higher accident records have in general suffered severe loss of 
life from mine explosions. Thus of the 212 men killed in the mines of the Victor American 
Fuel Co. (Table 4), 121 men were killed by an explosion at the Hastings mine in 1917 and 
7 men at the Delagua mine in 1927. Of the 17 men killed in the Empire Coal Mining Co. 
operations, 13 men were killed in an explosion in 1919. Explosions causing loss of life 
also occurred in the operations of the Oakdale Coal Co., the Moffat Coal Co., the Gordon 
Coal Co., and the Bear Canon Coal Co. 


During the period 1924 to 1928, inclusive, the Colorado coal mine fatal—accident 
rates decreased considerably as compared with the period 1915 to 1928, inclusive. Thus 5.99 
men (Table 5) were killed per 1,000 300-—day workers and 4.25 men per million tons of coal 
produced (Table 6), as compared with 7.53 and 6.38, respectively, for the- 16-year period. 
This decrease was largely due to the fact that only one explosion occurred which killed more 
than five men (Delagua, Colo., 7 men). Three companies had no loss of life from mine acci- 
dents. The average fatality rates, however, in this five-year period still were somewhat 
higher than those of the United States for 1924, 1925, and 1926. Some figures have been 
compiled (Table 4) on nonfatal accidents during the period 1924-1928, inclusive. It has not 
been possible to compile these on a lost-time (severity) basis. Some companies report all 
accidents involving one or more days lost time, but it is suspected, from the fact that 
accidents involving more than 14 days lost time are reported as greater in number than those 
of under 14 days, that figures from other companies represent only accidents involving 14 
Or more days lost time. Of the 9,352 injuries reported by all operating companies during 
the period 1924 to 1928, there were 9 permanent total disability cases, 1435 permanent par- 
tial disabilities, and 5,060 other injuries involving the loss of more than 14 days' time. 
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frequency rating of Colorad 1 uy i = 
Deaths per 
thousand 500—day 
workers 
1. Shamrock Coal Co. oo... ecccceseeseecees 0.00 
2... CLAYTON: COA1 COs. -iccscesdisiaseskeedctisreinpetieseniieass 1.13 
5. North Park Coal Co. occ eeeece es 2.357 
A. Dick Coal--Co. swkcieacie ee a es S 2.62 
5. Consolidated Coal & Coke Co. ......... 2. 3.07 
6. Huerfano Coal Co. oi cceceeeseeeeens 3.50 
7. Grand Junction Mining and Fuel Co. ......... 3.70 
8. Aztec Coal Mining Co. ou... 5.84 
9. Leyden Lignite Co. oo. ecccccecteeeeens 4.20 
10. Pikes Peak Fuel Co. ou... ee eeee ees 4.54 
11. Colorado Fuel and Iron Co. ........ eed eit 4.84 
12. National Fuel Co. 0... ccc ces eee es §.29 
25; “Royal-Fuel: COs. csciecunceccsssssenccd aseaantesid edestees §.52 
14. Calumet Fuel — Utah Fuel Co. ........w..o.. 6.05 
15. Colorado Springs Co. ....... Said peecaiacnsamie ee dag 6.12 
16. W. E. Russell Coal Co. oi 6.79 
17. Rocky Mountain Fuel Co. oo... 7.30 
18. Crested Butte Coal Co. ow ee 7.34 
19. American Smelting & Refining Co. ............ 8.54 
20. Boulder Valley Coal Co. oo... ee. 8.98 
21. Juanita Coal & Coke Co. owe 9.15 
Ze. Caliente Coal Co. oo... cceeccecetee ceee 9.22 
23. Colorado & Utah Coal Co. on... 9.86 
24. Mutual Coal Co. oer eeeeeenee a 10.64 
25. Hayden Brothers Coal Corporation ............ 10.71 
26. Canon Reliance Coal Co. oo... eee 11.60 
Zl  TOMpPLe: Fuel COs. acces: ahs one ications 12.54 
28. Alamo Coal Co. ........ ee. sila inshaanian ea 12.64 
29. Bear Canon Coal Co. oo. ceeececeteneenes 15.65 
30. Gordon Coal CO. oo. cc cece cesesneneeteeenees 15.71 
Sle ‘Moffat Coal Cos. icici ceiriticss ee Gus 15.73 
32. Victor American Fuel Co. ue 15.88 
33. Oakdale Coal CoO. ou. ees SaSeniesens 20.25 
34. Empire Coal Mining Co. oo... ees 31.14 
Average 34 companies ....................0.. 7.53 
-4- 


Table 2.—Fatal accident rates, relative standing, and 
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Table 3.—Fatal accident rates, relative standing, and 


tonnage rating of Colorado coal companies, 1913 ~ 1928 
Deaths per 


shamrock Coal Cos. - uch adeeAeieee 
Clayton: Codd CO. fhivsecediees tinsisentixiveersgecks 
North: Park Coal- Co. ooteeie cine 
Consolidated Coal and Coke Co. ............ 
DICK “Coal CO... syria te ae ht edeesemt ores 
Grand Junction Mining and Fuel Co. ....... 
Pikes Peak Fuel: ‘CO: -.c.0iseeeradsuesien aelaanlecees 
Huerfano Coal Co. occ cccceceeeeee ees 
Leyden, Lena te-Coy. car acelin iene ies 
National; Ruel. Co. <sc.ihceni ce alee 
Boulder Valley Coal Co. oo... 
Colorado & Utah Coal Co. ue 
Calumet Fuel — Utah Fuel Co. ........... 
Aztec Coal Mining Co. oo... cece ccec cence 
W.. E.. Russel] Coal: -Cos cscxcivituccestiwseatiains 
Juanita Coal & Coke Co. oo... ee 
Roval Fuel UO son eeeeeartn as deca ade eee 
Crested Butte Coal Co. oo... eecceeeeee es 
Colorado Fuel & Iron Co. ........ ee 
Rocky Mountain Fuel Co. 0... ee 
Colorado Springs Co. .. oe cecceeeseeeeees 
Hayden Brothers Coal Corporation ............ 
Moffat ‘Coak -CO x ge keeles ee 
American Smelving & Refining Co. ............ 
Mutual Coal Co. ......... phe sseh Mice Otel ces eal nae 
TOMDLG: FUGL COs sca cachcaveijenetes vue acacia 
Caliente Coal Co. oo... eo atetonetet oteeeas 
Canon Reliance Coal Co. .....ee 
Victor-—American Fuel Co. oe. 
Alamo’ Coal "COs. nsec ete icte enna tees: 
Bear Canon: Coal Co. -accnesstsi eine eee 
Gordon: Coal COs. fous hiiediivltenenceenualdoseses 
Oakdale: Coal ‘Co. scsi carisinteatatcndna tater! 
Empire Coal Mining Co. ............. erent eee 
Average 354 companies... cece cece renee: 
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Table 5.—Fatal accident rates, relative standing, and 


frequency rating of Colorado coal companies 


Shamrock Coal Co. .... 


Aztec Coal Co. .........0... apie adao ele ehamiee santes 


Consolidated Coal & 
Clayton Coal Co. ....... 
Grand Junction Minin 
Dick Coal Co. ............ 
Leyden Lignite Co. .. 


Colorado Fuel & Iron Co. 


American Smelting & 


North Park Coal Co. 


Calumet Fuel Co. — Utah Fuel Co. 
W. E. Russell Coal Co. 
COe cecGamesconceieees 
HuGrTane: Coa? ‘COs: ind aja dndeidaninsnen 


Rocky Mountain Fuel 


Colorado Springs Co. 
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Table 6.-—Fatal_ accident rates, relative standing, and 
tonnage rating of Colorado coal companies, 1924 - 1928 


Deaths per 
1,000,000 tons 
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produced 
Shamrock “COal) COs. nccccecdicverretacaprissseavncteano’s 0.00 
Aztec Coal Co. 2.0.00... spite ae cee an ete 0.00 
Consolidated Coal & Coke Co. oo... 0.00 
Clayton: Coal. Co. cin cecinedakatealoasnidinnieds 0.82 
Grand Junction Mining & Fuel Co. ........... 1.11 
Loyden: Lieni te COs. nce iiciidsieietdeicatecisseserss 2.04 
MOE fat COad: CO. 60 og on tn at neat ie Gunee de 2.45 
Pikes: Peak Fuel COs i22ccckce ce 2.49 
DiGK COAL COs. cinixe chants 4 hargeie eta datas? xe 2.63 
Calumet Fuel Co. — Utah Fuel Co. ............. 2.80 
W. E. Russell Coal Co. oe 2.83 
Colorado and Utah Co. occ ceee eee eeee 2.83 
National Fuel -COe scdiciech cousimgenteveidsudseniigeas 3.01 
NOrth Park Coad 06s. wsiasnvauy topcase, 3.15 
Boulder Valley Coal Co. o.oo 3.18 
Colorado Fuel and Iron Co. ......... ee. 3.44 
American Smelting & Refining Co. ............ 3.74 
Rocky Mountain Fuel Co. oo... eee 3.75 
Royal Fuel Co. .......... Rinieseeeinen ee eee 3.81 
Crested Butte Coal Co. oo. ceceee 3.97 
Huerfano. Coal CO cndciitiisnceinenilivetinne 5.45 
Mutual: Coad CO. - unter teniemenctissiete Resets oesearuaes 5.95 
Colorado SpringS CoO. oo. ceeececeee ee es 7.56 
Victor American Fuel Co. oo... ee T.56 
Juanita Coal and Coke Co. ....... i , Tvl2 
ALAMO ‘COBL "COs: et taletxtschcerataniuewie & beeen 8.07 
Empire Coal Mining Co. ...... i ee 8.09 
Hayden Brothers Coal Corp. ......... 8.40 
POMDLG: FUG ICOg fue ansiersnteetenysng is eaeecetanieiins 9.04 
Canon Reliance Coal Co. oo... eee, 9.350 
Caliente Coal Co. |... eather etty teas 12.08 
Oakdale. Codd COs ctieiiciesis ieiitnteeaieanncnet 12.92 
Gordon Coal Cou. cet se sitet Oeitun seat tehes 18.75 
Bear Canon Coal Co. o....ccceccecesseereeeeees 25.76 
Average 54 companieS 2.0.0... eee eeee nero es: 4.25 
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COAL-MINE DISASTERS IN COLORADO 


At least 771 lives have been lost in coal-mine disasters in Colorado since 1884; 
of this number 740 lives were lost in explosions, 10 in an inrush of water, and 21 in mine 
fires. During the period 19135 to 1923, 6 lives were lost in a mine fire and 256 lives were 
lost in 15 explosions. The record for the five-year period 1924 to 1928 is exceptionally 
good; only 5 explosions, resulting in the death of 18 men, occurred, and the greatest number 
of lives lost in one disaster was 7; in 1924, 1 explosion occurred, killing 1 man; in 1925, 3 
men lost their lives in an explosion; in 1926, 2 explosions occurred, resulting in the death 


of 7 men; and no explosions occurred in 1928. 
Colorado since 1884, 


and the alleged causes are given in Table 7, 


taken chiefly from published reports of the Colorado State Inspection Department. 


Table 7.——-Coal—mine disasters in Colorado 


1884 to 192 


A list of coal-mine disasters occurring in 
the data for which were 


Dat3 | Mine | Kind of disaster and alleged cause |Killed 
Jan.24,1884 | Crested Butte |Gas and dust explosion, ignited by lamp | 39 
sept .9, 1889 |White Ash | Inrush of water from abandoned shaft | 10 
Jan.10,1895 | Como |Gas and dust explosion, blown-out shot | 24 
Feb.18,1896 | Vulcan |Gas and dust explosion, shot in chute | 49 
Sept.3, 1897 | Sunshine |Dust explosion, ignited by shots | 12 
Sept.16,1901 |Spring Gulch |Dust explosion, blown-out shot | 6 
Aug.7,1902 | Bowen | Dust explosion, ignited by giant powder | 135 
Oct.28,1904 |Tercio |Dust explosion, ignited by blown-out shot | 19 
Feb.19,1906 |Maitland IGas explosion, ignited by open lights | 14 
Apr.22,1906 | Cuatro |Gas and dust explosion, ignited by open light | 18 
Jan.23, 1907 |Primero |Gas and dust explosion, ignited by safety lamp | 24 
May 19,1907 |Engleville |Mine fire | 5 
July 6,1509 |Toller |Gas explosion, ignited by open light | 9 
Jan.51,1910 |Primero |Gas and dust explosion, cause undetermined | TS 
Oct.8,1910 |Starkville | Dust explosion, runaway trip | 56 
Nov.8,1910 |Delagua lGas and dust explosion, caused by fire | T9 
Dec.14,1910 | Leyden |Fire, cause unknown | 10 
Feb.9,1911 | Cokedale IDust explosion, blown out shot | 47 
June 18,1912 |Hastings |Gas explosion, caused by defective safety lamp | 12 
Aug.12,1912 | Piedmont |Gas explosion, caused by open light | 2 
Oct.1,1912 | South Canon |Gas and dust explosion, probably blown-out shot | 2 
Dec.16,1915 | Vulcan | Dust explosion, open light or explosives | S7 
May 2,1915 |Mutual |Gas explosion, ignited by mining machine | 2 
Apr.27,1917 |Hastings |Gas and dust explosion, open safety lamp | 121 
Nov.4,1918 | Vulcan IGas explosion, ignited by fire | 3 
Mar.31,1919 |Empire |Gas explosion, arc from short-circuited wires | 13 
Aug.18,1919 | Oakdale |Gas explosion, defective safety lamp | i8 
Feb.12,1921 | Oak Hills |Dust explosion caused by blown-out shots | 5 
Dec.13,1921 |Satanic |Mine fire | 6 
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Table 7.—-Coal—mine disasters in Colorado. 1884 to 1928-Continued 


Date | Mine | Kind of disaster and alleged cause . |Killed 
Mar.24,1922 |Sopris |Gas and dust explosion, caused by electric arc | 17 
May 5,1923 | Southwestern |Gas and dust explosion, caused by open light | 10 
Oct.7,1923 |Midwest |Gas and dust explosion, caused by open light | 6 
Aug.5,1924 | alamo |Gas and dust explosion, ignited by flame used to | 

| | to light fuses | 1 
June 9,1925 | Gordon |Gas explosion,ignited by arc from min. machine | 5 
Jan.23,1926 |Harvey Gap |Gas and dust explosion, caused by open licht | 5 
Jan.29,1926 |Bear Canon No.3/Gas explosion, caused by open lights | 4 
May 27,1927 |Delagua |Coal-dust explosion, caused by electric arc | 7 
No mine explosions| | | 
in 1928 | | ae 
| | 


Total deaths | 


During the period 1884 to 1928, open lights and defective lamps resulted in 15 ex- 
plosions causing the death of 338 men; during the period 1913 to 1928, 8 explosions from the 
same cause occurred, resulting in 200 deaths; and in the five-year period, 1924 to 1928, 3 
explosions, causing 8 fatalities, occurred. Blown-out shots and explosives caused 9 explo- 
Sions and 222 deaths from 1884 to 1928, 1 explosion and 5 deaths from 1913 to 1928, and no 
explosions or deaths since 1924. Electric arcs or sparks caused 6 explosions, resulting in 
98 deaths during the above 45-year period, and 5 explosions from this cause resulting in 42 
fatalities occurred from 1913 to 1928; 2 explosions and 10 deaths occurred from explosions 
of electrical origin during the 5-year period, 1924 to 1928. Mine fires, in the 45-year 
period, caused the death of 10 men in one disaster and caused 4 mine explosions, resulting 
in the death of 93 men; during the period 1913 to 1928, 2 explosions were caused by mine 
fires, resulting in the loss of 9 lives; mine fires caused no fatalities during the period 
1924 to 1928. 


Since 1913 the chief causes of mine disasters in Colorado have been electric arcs 
Or sparks and open lights or flame safety lamps which were defective or were opened for 
relighting in the presence of explosive gas. Since 1924 all explosions reported were caused 
by open lights or electricity. This condition exists not only in the coal mines of Colorado 
but also in the coal mines of all coal-mining districts, and is the result of failure on the 
part of mine owners to recognize the dangers of open lights and open-type electrical equip-— 
ment. Many so-called nongassy coal mines are slightly gassy at all times, and at intervals 
they become decidedly gassy. In such mines when bodies of gas are liberated unexpectedly 
Or when through some ventilation interruption there is an accumulation of methane, men wearing 
open lights frequently walk into the gas and ignite it, thus causing an explosion and killing 
many men. Some coal—mine operators who realize this hazard have installed permissible elec-— 
tric cap lamps and have forbidden the use of open lights in their mines; unfortunately the 
electric cap lamps are usually installed after a disaster has occurred because of failure 
to use such equipment previously. The large number of operators who have failed to take 
this precaution or have unduly delayed in taking it are responsible for the many explosions 
and fires caused by open lights not only in Colorado but in many other States. The coal- 
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mine operator who installs closed lights and yet allows officials to use key-locked flame 
safety lamps to test for gas, who uses open-type electric equipment instead of the much 
safer and more serviceable permissible types, has really added a hazard to his mining opera- 
tions, for the men have a false feeling of security and are very likely to take undue liber- 
ties with the nonpermissible equipment. All mine operators should require permissible 
electric cap lamps to be worn by all underground employees; but the mine ventilation prac- 
tices should not be relaxed in the slightest degree, the underground equipment should be 
of permissible type wherever possible, and all parts liable to give off arcs or sparks should 
be inspected frequently and maintained in a safe operating condition; this is of particular 
importance at present when so much electrically operated machinery is being introduced at or 
near the working faces. 


CONCLUSIONS 


1. Colorado coal-mine fatality rates have decreased steadily since 1914 and have 
decreased markedly since 1924. 


2. The accident records of 34 of the principal coal-producing companies in the 
State of Colorado have been taken as a basis of comparison with similar records of the United 
States. 


3. Accident figures on a tonnage basis are strictly cost figures; true comparison 
from the viewpoint of safety to the worker is on the basis of accident frequency or man 
hours of exposure. 


4. On the basis of deaths per thousand 300-—day workers the rate in Colorado for 
1913 to 1928 was 7.535, as compared with 4.36 for the United States, showing that Colorado 
coal mining for this period was done much less safely than the average for the united States. 


>. The fatality rate on the 1,000,000 tons production basis from 1913 to 1928 was 
6.38 in Colorado, as compared with 4.52 for the United States. Here again Colorado coal 
Mining showed to a disadvantage as compared with the average for the United States. 


6. The Shamrock Coal Co. operated from 1914 to 1928 without a fatality, producing 
771,853 tons of coal and working 105,131 man days. The Clayton Coal Co. operated nine 
years with only one fatality, producing 1,626,918 tons of coal and working 266,570 man days. 
These very good records indicate that at least in some parts of Colorado, coal mining can be 
conducted relatively safely. | 


7. During the period 1924 to 1928 the accident rates, compared with the period 1913 
to 1928, decreased from 7.53 to 5.99 deaths per thousand 300-day workers and from 6.38 to 
4.35 deaths per 1,000,000 tons produced. This decrease was due largely to the fewer deaths 
from explosions, as only one major explosion occurred in this five-year period. 


8. Coal-mine disasters in Colorado have taken a toll of 771 men from 1884 to 1928, 
740 of which lost their lives in mine explosions, 21 in mine fires, and 10 in an inrush of 
water. 
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9. During the five-year period, 1924 to 1928, five coal—-mine explosions occurred, 
resulting in the loss of 18 lives. This compares very favorably with the record for the 
five-year period 1909 to 1913, when there were 10 explosions and fires with 299 resultant 


fatalities, 


10. From 1884 to 1928 open lights and defective lamps caused 15 explosions, result-— 
ing in the loss of 338 lives; blown-out shots and explosives caused 8 explosions involving 
the lives of 200 men; electric arcs caused 6 explosions causing 98 fatalities; mine fires 
and the explosions resulting therefrom caused the death of 103 men; and one inrush of water 
caused the death of 10 men. 


ll. From 1924 to 1928, open lights and defective safety lamps caused 3 explosions 
with 8 fatalities, and electric arcs and sparks caused 2 explosions resulting in the loss 
of 10 lives. 


12. All coal mines are potentially gassy and open lights are hazardous in even so-— 
called nongassy coal mines. Many of Colorado's mine explosions have very definitely indi- 
cated the truth of this. 


13. To secure maximum safety the installation of closed lights must be accompanied 
by the most rigid care in mine ventilation and by the installation of permissible electric 
equipment wherever possible. 


The data from which this paper was prepared were taken largely from the Annual 
Reports of the Colorado State Inspection Department. It was due chiefly to the completeness 
of the figures and other data contained in the reports by that department that the informa— 
tion in this paper could be made available. 
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